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Q\ A process whereby any cell can be made susceptible to 
hsto by cytotoxic T lymphocytes is disclosed. The process 
consists of binding or chemically linking an antibody, specific 
for portions of a T lymphocyte receptor shared by most cyto- 
toxic T lymphocytes or a receptor-associated molecule, to the 
surface of the targeted cell. Recognition of or interaction w.h 
the reactive site of the antibody by the T lymphocyte results In 
lysis of the targeted cell. The antibody to the T lymphocyte re- 
ceptor or associated molecule may be bound directly to the 
I targeted cell using a crosslinking reagent or indirectly by 
f means of a molecule such as an antibody, a hormone, or a 
1 carbohydrate which binds to particular molecules on the tar- 
geted cell's surface. 
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BACKGROUND" OF THE INVENTION 

♦The U.S. government has eights in this invention by 
virtue of ''Grant Number P01 2(1900 and ROl CA 15472 from the 
National Cancer Institute. 

The body's natural defenses against many infections, 
particularly viral infections, and probably against many kinds of 
tumor cells are largely due to a set of thymus-deri ved 
lymphocytes called cytolytic or cytotoxic T lymphocytes, CTLs. 
CTLs exist in the body as clones. Each 'clone is specific for a 
particular antigenic structure on a target cell. Because of this 
specificity, the CTLs of a" particular clone are able to lyse only 
cells with the corresponding antigenic structure on their 
surface, target cells. These antigenic structures, 
characteristically involving products of the genes of the major 
histocompatibility complex (MHO, may be categorized as either 
(1) foreign antigens that are recognized only in the context of 
class I self-MHC molecules or (2) allogenic MHC class I 
molecules'. 

r 

The T lymphocyte receptor is .a glycoprotein formed from 

i 

two subunits which is located on and in the surface of a T 
lymphocyte. Each subunit is composed of a variable region which 
is specific' for a particular antigenic structure, a joining 
region, a* constant region which is common to all T lymphocyte 
receptors' except for perhaps some differences between helper and 
cytotoxic T. lymphocytes, a transmembrane region, and a* 
cytoplasmic region. There are some differences in the amino acid 
sequences between species but substantial homology has been shown 
for at least the beta subunit of mouse and human origin. Other 



0180171 

- 2- 

receptor-associated molecules, such as T3 , are located In close 
proximity to, the T lymphocyte receptor molecule and may act in 
eonjunctionjVith the T lymphocyte receptor in recognizing 
antigenic structures. The T lymphocyte receptor and associated 
molecules are; reviewed by Stephen C. Meuec, Oreste Acuto, Thierry 
Hercend, Stuart F. Schlossman, and Ellis L. Reinher* in Ann,. Rev^ 
Immunol. 2; 23^-50 (19B4). 

In- most individuals with viral' infections or with 
cancer cells, the immune system is not capable of eradicating all 
the infected or abnormal cells. The reasons for the immune 
system's limited capacity are not presently known. With the 
discovery of .the nucleotide and amino acid structure of the T 
lymphocyte Receptor, new avenues for enhancing this capacity are 
likely to become available. One of these avenues is the present 
invention, H*xch is the result of a totally unexpected discovery 
made during a.-series of experiments designed to -elicit more 
knowledge about the recognition of the antigenic structures on 
cells for which the T lymphocyte is specific. The essence of the 
present invention is a process for making any selected cell a 
target foCattack and lysis by the host's own cytotoxic T 
lymphocytes. 

It is therefore an object of the present Invention to 
provide a process' for making any cell susceptible to lysis by 
cytotoxic t'..lymphocytes. 

A. further object of the present Invention is to provide 
reagents for use in a process to make any cell susceptible to 
lysis by cytotoxic T lymphocytes. 
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A" s-till further object of the present invention is to 
provide a process for in vivo or in vitro lysis of selected cells 
by cytotoxic T lymphocytes. 

SUMMARY OF THE INVENTION 

The present invention is a process for making any 
selected or targeted cell susceptible to lysis by cytotoxic T 
lymphocytes (CTLs). The process consists of binding an antibody, 
directed against a region of the T lymphocyte receptor that is 
shared by most cytotoxic T lymphocytes or a receptor-associated 
molecule, to. : the surface of the cell to be lysed. The antibody, 
called anti-receptor antibody, may be bound directly by means of 
a chemical; cross 1 ink ing agent such as glu taraldehyde, or 
indirectly, by means of a "linker" molecule bound to the CTL 
receptor. The "linker" may be another antibody against an 
antigen on. the targeted cell surface, a hormone that binds to a 
receptor oh the targeted cell surface, or a carbohydrate such as 
galactose which hinds to receptors on liver cells. The process 
is applicable to both _ir» vi tro and _in vivo situations. Possible 
uses for the process include selective lysis of tumor cells with 
specific tumor antigens on their surface 'or of viral infected 
cells with, virus-specified antigens on their surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

"Fig. 1 is a schematic of the. interaction between a CTL 
with specific surface receptors and a target cell with antibody 
directed against the CTL receptors bound to its surface. 

Fig. 2 is a schematic of the interaction between a CTL 
with specific surface receptors, a target cell with specific 
surface molecules, and a bifunctional molecule consisting of an 
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antibody specific for the receptor on the CTL surface and a 
molecule specific for the surface molecule on the target cell. 

Tig. 3 is a schematic showing lysis of the target cell 
following ;cne interaction described in either Fig. 1 or Fig.. 2 
with phagocytic scavenger cells (e.g. macrophage) ingesting the 
cellular debris. 

DETAILED DESCRIPTION OF THE PREFERRE D EMBODIMENT 

•The present invention is a process for making a 
selected or ^targeted cell susceptible to lysis by a cytotoxic T 
lymphocyte' (CTL) . 

Alh- this process, the receptor on the CTL surface is 
recognized by and interacts with another molecule which is bound 
to the surface of the targeted cell. It is preferable to use the 
host's own CTLs, particularly if the interaction is to occur in 
vivo, but, m special circumstance, CTLs from other sources may 
also be used! Other sources would include tissue culture, 
another animal of the same species, or even an animal of a 
different ;Species. 

*-It is also preferrable to increase the number of 
"activated" oc stimulated CTLs prior to ' interaction with the 
targeted cells. In vivo , the increase in number and the 
activation may be brought about by exposing the host to 
. convenient/ suitable antigens or combinations of antigens, e.g. 
allogenic'cells such as cultured normal kerat inocy tes or buffy 
coat cells from human blood', attenuated virus vaccines (measles), 
and certain.non-pathogenic virus. Combinations of more than one 
antigen are. pre f erable for they are more likely than a single 
antigen to activate many CTL clones.. ! 
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Lysis of the targeted cell requires binding of the 
target cell to the CTL, normally via the CTL's antigen specific 
receptor. 'The present invention is based on both the discovery 
of. a practical and novel means foe achieving this binding and on 

the unexpected discovery that the selected target cell can be 
lysed even when binding does not occur within the molecular 
context of. a MHC gene product. Under normal conditions/ the 
presence of the MHC gene product appears to be ind ispens ible for 
recognition of a target cell by T lymphocytes. It is theorized 
that T lymphocytes with effector functions (helper and cytotoxic 
T lymphocytes) use the MHC gene products as theic means for 
deciding whether or not a cell is foreign. Indeed, the 
conclusion drawn from one recent analysis by G. Berke, E. McVey, 
V. Hu, and!.W. R. Clark in the Journal of Immunology , 127:782-787 
(1981) of lect in-dependent lysis of target cells by CTLs is that 
even in this putatively an t igen- independent process the presence 
of class I,-; MHC products is still necessary for target cell lysis. 

In the present invention, the CTL may be "bound" or 
brought into an interactive context with the target cell by means 
of a molecule, that binds to the surfaces of both the CTL and the 
target cell. .In one embodiment, shown in Fig. 1, an antibody 12 
to the CTL receptor; , an anti-receptor antibody, is bound to the 
target cell '14 by means of a crosslinking agent such as 
glutaraldehyde. The anti-receptor antibody 12 then binds to the 
CTL receptor 16 on the CTL 18, which lyses the target cell 14.. 

The preferred anti-receptor antibody is a monoclonal 
antibody directed against a region of the CTL's antigen-specific 
receptor which is shared by the corresponding receptors of most 
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CTLs. Such" a ^constant region is described by Saito et al- in 
Nature 309, 757-762 (1904) and Nature (November 1, 19B4). A 
second anti-receptor antibody useful in the present invention is 
one directed against a cytotoxic T lymphocyte receptor-associated 
molecule, such as T3 . The associated molecule must be located in 
close enough proximity to the CTL receptor to provide bridging 
between the- CTL and the cell to be lysed so that the CTL receptor 
is located between the two linked cells; 

Monoclonal ant i-receptoc antibodies at the desired 
specificity may be produced from hybridomas made from spleen 
cells isolated from immunized cats and fused with myeloma cells, 
wherein the r ; ats are immunized using either 

(1) CTL receptor protein isolated using antibody 
directed against the variable region of a particular CTL 

receptor, ... 

(2) chemically synthesized peptides with a ten to 
twelve amino "acid sequence corresponding to a part of the 
constant region of the CTL receptor, or . 

(3) polypeptides corresponding to most or all of a 
subunit of -the receptor, made by recombinant DNA techniques. 

In a second embodiment shown in Fig. 2, more suitable 
to an in vivo situation, lysis of a target cell 14 is produced by 
bridging the !CTL to the target cell 14 by means of a "hybrid" 
molecule 20 made by joining an anti-receptor antibody 12 with 
another molecule 22 which selectively binds to a surface molecule 
24 on the targeted cell 14. For example, a second antibody 
directed against a target cell surface antigen, such as a viral 
antigen oria'tumor antigen, may be used as the molecule 22. A 
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hormone, such as melanocyte stimulating hormone (MSH), which is 
selectively bound by a receptor on the targeted cell may also be 
used. The latter may be efficacious in the treatment of a 
melanoma type cancer, which is known to have specific MSH 
receptors on its surface. Other hormones, such as adrenal or 
thyroid hormones, might be useful in cases where removal of these 
glands is indicated. In most cases, the preferred molecule 22 to 
be attached to the anti-receptor antibody 12 is a protein. 
However, other molecules, such as carbohydra tes^ may also be used. 
An example of : such a carbohydrate is galactose which binds to 
receptors on mammalian hepatocytes, described in "Carbohydrate 
Recognition Systems for Receptor-Mediated Pinocy tos is" by E.F. 
Neufeld and G. Ashwell in The Biochemistry of Glycoproteins and 
Proteoglycans , ed. by William J. Lennarz (Plenum Press, N.Y., 
1980) at pages 241-266. 

The target cell specific protein may be linked to the 
anti-receptor antibody using any of the bi functional crosslinking 
reagents known to those those skilled in the art. Examples of 
such cross-linking agents are glu taraldehyde and bifunctional 
sulf o-NHS-Esters such as 3 , 3 * -Di t h iob is ( sul f osuccin imidy 1 
propionate) described by J.V. Staros, in Biochemistry , 21: 
3950-3955; Bis { sulf osuccinimidy 1 ) suberate, described by D.P. 
Giedroc et al. in Biol. Chem. , 25*3 1 16-19 (1983); and 
N-succinimidyl-3-( 2-pyridy Id i th io) proprionate described by A. R. 
Neurath, and N. Ktrick in J. Virol. Methods , 3: 155-165 (1981), 
which may be obtained from Pierce Chemical Co. The active or 
binding sites, of the crosslinked molecules should be at the 
exposed ends so that they are able to interact with the molecules 
on the target cell and CTL surfaces. 
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For' an in vivo situation wherein the crosslinked 
molecule is .'injected intravascula rly , intraperitoneal^ , 
subcutaneously, or by other routes, the antibody molecules should 
either be selected from the classes or isotypes of antibodies 
which do not fix complement by the classical pathway, or be 
treated to remove those portions of the antibody constant -region 
that are required to activate complement. The complement system 
consists of. a. group of protein molecules which can recognize 
certain sites .on complexed or cell bound antibodies, attach to 
the complex or cell in a sequential fashion, and ultimately cause 
cellular lysis and inflammation. This. is undesireable when it 
occurs in a 'non-specific or uncontrolled . fashion. IgG 4 , IgA and 
IgE do not fix complement by the classical pathway. .IgM, IgGi , 
■IgG 2 and IgGi" do £ix complement. Enzymatic treatment may be used 
to eliminate the complement-fixing portions of IgG 1# IgG2 / IgG 3 , 
and IgM while leaving the activated, antigen-binding sites 
intact. 

An In vitro application of this method for promotion of 
CTL-mediate'd lysis would be in the selective treatment of cell 
populations removed from a patient or grown in tissue culture. 
An example would be to use a molecule consisting of an antibody 
against" the CTL receptor and an antibody. to an antigen found on 
the surface; of tumor cells to eliminate tumor cells from bone 
marrow removed from a patient undergoing radiation treatment 
prior to re-introducing the bone marrow. 

CTLs ace found throughout the body: in tissues, the 
lymphatic system, and in the blood. Accordingly, it is possible 
to inject the appropriate crosslinked molecule into an animal or 
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human and cause CTL mediated lysis of the targeted cells anywhere 
in the body. The protein molecules themselves have a relatively 
short half life. L ? or example, human IgG has a half life of 23 
days. The other human immunoglobulins have half lives of less 
than 6 days.. See Davis, Dulbecco, Eiseh, Ginsberg, Wood, and 
Mccarty, Microbiology , p. 403 (2nd ed. 1973}. If not bound and 
destroyed, the antibodies will circulate until they degrade and 
are removed, for example, by scavenger cells such as circulating 
macrophages, ..Kupffer cells in the liver, and alveolar macrophages 
in the lungs.* The cellular debris resulting from CTL-mediated 
lysis may be disposed of in the same fashion, as shown in Fig. 3. 
In an in vivo situation, as with any drug, care must be exercised 
in the administration of the crosslinked molecule to avoid 
anaphylatic shock. 

The present invention will be further understood from 
the following non-limiting example. All of the starting 
materials for this procedure are readily available to those 
skilled in the art from commercial or other sources. 

Example 

. In' the following detailed example, a monoclonal 
antibody (mAb) was produced against a CTL clone, clone 2C. This 
mAb was shown to block the CTL clone's cytolytic activity and to 
immunoprecip'i tate its CTL receptor, but not to block the activity 
or to precipitate the corresponding receptors of other CTL clones 
of similar specificity. The finding may be interpreted to mean 
the mAb was directed specifically against a portion of the 
variable region of the receptor unique to that CTL clone. The 
anti-CTL receptor mAb was purified and covalently attached to 
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51cr-labeled cells. The labeled cells were then tested for 
susceptibility to lysis by CTL clones 2C and 2.1.1. Clone 2.1.1 
is also specific foe the product ot a gene at the D end of the 
"H-2d haplotype and, like clone, 2C, it has its own unique cell 
surface molecule with the characteristics of the T lymphocyte 
receptor. The cells to which the mAb was attached included a 
human T cell lymphoma cell line, HPI1-ALL , and murine cell lines 
that lack the*H-2d haplotype of the natural targets for clone 2C; 
tumor cell lines GL4(H-2b), BW5147 (H-2M, Rl . 1 (H-2*) and Rl.E 
(a variant of-. TU.l which is negative for Class I surface 
antigens). * A * tumor cell line, P015 (H-2<J) , which is normally ! 
lysed by clone 2C and clone 2.1.1 was used as a control. ' 

Both clones 2C and 2.1.1 lysed the unmodified and 
modified (mAb. coupled) PUIS control cells to an equal extent. 
Cells lacking^ the l!-2 d haplotype (murine EL4 and human HPB-ALL 
cells) are lysed poorly, if at all by these clones. However, 
after attaching the mAb directed against clone 2C's receptor, 
murine EL 4' and human HP13-ALL were lysed by clone 2C but not by 
clone 2.1.1. ' attaching mAbs directed against other CTL surface 
molecules such as LFA-1 and Thy-1 to EL-4 and BW5417 (H-2*) cells 
did not render the cells susceptible to lysis by clone 2C. 

Not only a human cell line but. also cells without any 
detectable cell surface MHC class I molecules were shown to be 
convertible into target cells for a clone of murine CTLs using 
mAb to the CTL clone receptor. In this example, two cell lines 
which are not' normally lysed by clone 2C were used. Rl.l is a 
cultured C58/J lymphoma (H-2 k ) whose variant, Rl.E, does not 
produce be ta 2 -microglobulin and is devoid of cell surface class 
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I molecules. After attachment of the mAb specific for the CTL 
clone 2C receptor, both Rl.l and Rl . G cells became susceptible to 
lysis by clone 2C. Neither modified nor unmodified Rl.l oc Rl . E 
cells were lysed by the control clone 2.1.1. 

The,, following materials and methods were used in the 
above described example. 

* i 
Mice : BALB/c AnN (H-2 ci ) and BALB.B (H-2 D ) mice were 

produced in the Center for Cancer Research, Massachusetts 

Institute of 'Technology. 

Tumor Cell Lines : P015 (H-2 d ), EL4(H-2 b ), 
BW5147(H-2k) # . Rl.l(H-2*), Rl , E (a variant of Rl . 1 that is 
negative for- class I surface antigens), HPB-ALL (a human T cell 
lymphoma), and X63.653 (a BALfi/c derived myeloma) were all 
maintained in culture with RPMI 1640 containing 10% fetal calf 
serum, 10 mMHEPES, 2 mM L-glutamine, 100 Units penicillin/ml of 
culture fluid, 100 micrograms s t cep tomycin/ml culture fluid, and 
5 X 10-5 M 2-mercaptoethanol. 

Cloned CTL : Alloreactive CTL clones 2C, G4, and 2.1.1 
were produced from. spleen cells of BALB.B mice as described by 
M.V. Sitkovsky, M.S. Pasternack, and H.N. Eisen in J. Immunology , 
124:1372-1376 (1902). The clones were maintained by weekly 
stimulation with irradiated (4000 rads) P815 cells plus 
superna tants.. f rom rat spleen cells maintained in culture for 48 
hours in the presence of concanavalin A (Vector Laboratories, 
Burlingame, CA) . All three clones lysed target cells that 
expressed a product of the D-end gene of the H-2<3 haplotype. 

Monoclonal Antibodies : The mAb (1D2) that recognizes 
the T cell receptor of clone 2C was produced as described by D.M. 
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Kranz, D.H. Sherman, M.V. Sitkovsky, M^S. Pasternack and H.N. 
Eisen in Proc. Nat. Acad. Sci. USA , 81:573-577, (1984). HALR/c 
AnN mice were immunized by intraperitoneal injection 6 times at 
2-3 week intervals, each time with 10-20 x 10*5 cells fcom clone 
2C. Four days after the final injection, spleen cells were 
harvested from the mice and fused with X63.653 myeloma cells 
using 50% polyethylene glycol. Cells were distributed into ten 
24-well plates (Costar, Inc.) and grown in HAT (hypoxanthine, 
aminopterin, thymidine) selection media. After 2 to 3 weeks, 
culture supernatants were screened for their ability to block 
lysis of P815 target cells by clone 2C in a 51cr-release assay, 
as described, below. 

Rat mAbs against lymphocyte function-associated antigen 
type 1 (4-16-1) and class I-H-2 b surface antigens (3-18-8) were 
produced as previously described by Kranz et al, Proc. Nat. Acad. 
Sci. USA , ail'573-577 ( 1984). Rat mAb. against Lyt-2 (3.155.2) 
described by';M. Sarmiento, A. L. Glasebrook, and F . W. Fitch in 
J. Immunol. , .125: 2665-1672 (1900) was a generous gift from Frank 
Fitch and Marian Sarmiento (University of Chicago). 

Cytoxicity Assays : CTL-mediated target cell lysis was 
measured by a standard 5 *Cr-release assay as described by K. 
Grabstein in Selected Methods in Cellular Immunology , B.B. 
Mishell and S.M. Shiigi, eds. p. 124-137 (San Francisco: 
Freeman 1980). Various numbers of CTLs (in 100 microliters of 
media) were added to 2 X 10*1 51 Cr-labled target cells (in 100 
microliters) and incubated at 37°C for 4 hours. Cells were 
pelleted by centr i fugation, supernatants were assayed for 
radioactivity, and the percent specific 51 Cr release was 
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(a-b) 

calculated from 100 X where a is 51cr release in the 

(t-b) " ! 

presence of; CTL, b is the spontaneous release of 51 Cr from 
labeled target cells in the absence of the CTL (less than 15%), 
and t is the total 5J -Cr content of the target cells. In some 
experiments, CTLs were preincubated with mAbs for 30 minutes 
prior to addition of 53 -Cr labeled targe t .cells . All assays were 
performed in triplicate. 

• 

Purification and coupling' of mAb 1B2 : Antibodies were 
purified from ascites fluid that had been elicited by 
intraperitoneal injection of BALB/c mice with 5 X 10 5 viable 1B2 
hybridoma cells. Lipoproteins were removed by adsorption to 
0.25% sodium dextran sulfate and precipitation with 1.5% CaCls* 
The enriched ".gamma globulin fraction, obtained by precipitation 
with 50% saturated ammonium sulfate, was dialysed against 50 mM 
potassium phosphate, PH 0.0. Since mAb 1B2 contains yamma^ heavy 
chains (determined by indirect radioiinmune binding assays), the 
antibody was 'further purified by anion exchange chromatography on 
DEAE-cellulose. The pass- th rough from the DEAE-cellulose 
contained the. antibody and was dialyzed against phosphate 
buffered saline, nil 7.4 (PBS). 

Several methods of attaching mAb 1B2 to target cells 
were examined. In the mildest effective method, the mAb was 
crossl inked' to the cell surface with 0.1% glutaraldehyde. In 
this procedure, 51 Cr-labled cells were washed two times with 
RPMI-1640, resuspended in 0.25 ml of RPMI-1640 containing 0.2% 
gutaraldehyde, and 0.25 ml of mAb in2 (2 mg per ml in PBS) was 
added. The' mixture was incubated on ice for 20 minutes and 
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.layered over a Ficol*" (Pharmacia Pine Chemicals) gradient. After 
centrifugation (3000 rpm, 15 min) , the interphase (viable) cells 
were collected, washed three times with RPMI 1640 containing 101 
fetal calf serum (TCS) and used in the cytoxicity assay. 

Antibody was coupled to Affi-Gel" 10 (Bio-Rad 
Laboratories) at about 5 mg per ml of: packed gel for use in 
immunoprecipi'hat ion assays . 

Labial 11 no of Cell Surface Proteins with 125 I. : Cloned 
CTLs (2-3 x 10*7) were washed three times with PBS and the 
following were added to the cell pellet: 100 microgram of 
lactoperoxida'se, I mCi of Na 125 I (New England Nuclear), and 50 
microliters; of 0.03S H2O2. Labeled cells were washed three times 
with P11S and extracted with 1 ml of 0.5% Nonidet P40 in 0.15 M 
NaCl, 0.02% NaN 3 , 25 micromolar phenylme thylsulfonyl fluoride, 10 
mM Tris-HCl, pH 7.2 (extraction buffer). 

Immunoprecipitation and SDS/PAGE : ^S^iabeled cell 
extracts (approximately 10 6 cpm), containing 0.5% bovine serum 
albumin, were incubated with 50 microliters of 1B2-Affi-Gel 10" 
for 3 hours on ice. The gel was then washed three times with the 
previously described extraction buffer and heated at 100°C in 
SDS/PAGE sample buffer, with or without; 0.1 M 2-mercaptoe thanol . 
Electrophoresis was performed in 10% polyacrylamide gels 
containing SDS according to the method of U.K. Laemmli, Nature 
(London) New Biol , 227:600-685 (1975). Gels were fixed, dried, ( 
and exposed to Kodak X-Omat XAtt film'" using a Dupont Cronex 
Lighting Plus intensifying screen. 

Although this invention has been described with 
reference to specific embodiments, it is understood that 
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modifications and variations may occur to those skilled in the 
art. Such other embodiments and modifications are intended to 
fall within the scope ot the appended claims. 

What is claimed is: 
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1. " A process for making a targeted cell susceptible to 
lysis by a cytotoxic T lymphocyte comprising binding an antibody 
specific for cytotoxic T lymphocyte receptor determinants to said 
targeted cell. 

2. ' The pcocess of claim 1 wherein said receptor 
determinants are on the constant domain of a cytotoxic T 
lymphocyte receptor. 

3. . The process of claim 1 wherein said determinants 
a£ * located on a cytotoxic T lymphocyte receptor-associated 
molecule. 

4. The process of claim 3 wherein said 
receptor-associated molecule is T3. 

5. The process according to claim 1 wherein said anti- 
receptor antibody is bound to said targeted cell by the 
non-antigen binding region of said antibody. 

6. The process according to claim 5 wherein said anti- 
;£.eptor antibody is bound to said targeted cell by means of a 
second molecule that specifically binds' to the surface of said 
targeted cell. 

7. , The process according to claim 6 wherein said 
second molecule is a second antibody specific. for an antigen on 
the surface of said targeted cell. 

8. The process according to claim 6 wherein said 
second molecule is a hormone that specifically binds to a 
receptor on. .the surface of said targeted cell. 
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9. The process according to claim 6 wherein said 
second molecule is a carbohydrate that specifically binds to a 
receptor on the surface of said targeted cell. 

10. The process according to claim 1 further 
comprising eliminating the complement fixing portion of said 
antibodies. 

11. The process according to claim 7 further 
comprising eliminating the complement fixing portion of said 
antibodies. 

12. The process according to claim 1 wherein said 
antibodies are selected from the group of non-complement* fixing 
antibodies consisting of Ig^4 , IgA, and 'igE. 

13. The process according to claim 7 wherein said 
antibodies are selected from the group of non-complement fixing 
antibodies consisting of IgG 4 , IgA, and IgE. 

r 

14. The process according to claim 6 wherein said 
anti-receptor antibody is bound to said second molecule using a 
bifunctional crosslinking reagent. 

15. The process according to claim 6 wherein said 
second molecule specifically binds to a' third molecule on the 
surface of Said targeted cell selected from the group consisting 
of tumor antigens, viral antigens," major histocompatibility 
antigens, specific protein receptors, hormone receptors, and 
carbohydrate receptors. 
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16. A reagent for use in making a targeted cell, 
susceptible t to lysis by cytotoxic T lymphocytes comprising an 
antibody specific Eor T lymphocyte receptor determinants. 

17. The reagent of claim 16 wherein said anti-receptor 
antibody is directed against a portion of a T lymphocyte receptor 
shared by cytotoxic T lymphocyte receptors. 

18. The reagent of claim 16 wherein said anti-receptor 
antibody is directed against a portion of a cytotoxic T. 
lymphocyte receptor-associated molecule. 

19. The reagent of claim 16 further comprising a 
second molecule which specifically binds to the surface o£ said - 
targeted cell. 

20. The reagent of claim 19 wherein said second 
molecule, is covalently bound to said anti-receptor antibody. 

21. The reagent of claim 19 wherein said second 
molecule is selected from the group consisting of antibodies, 
hormones, and carbohydrates. 

22. The reagent of claim 19 wherein said second 
molecule specifically binds to a third molecule on the surface of 
said targeted cell selected from the group consisting of tumor 
antigens, viral antigens, specific protein receptors, hormone 
receptors, and carbohydrate receptors. 
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23. A process foe lysing targeted cells comprising 
binding an antibody directed against T lymphocyte receptor 
determinants shared by most cytotoxic T lymphocytes to said 
targeted cell and exposing said anti-receptor antibody-bound 
cells to cytotoxic T lymphocytes. 

24. The process according to claim 25 wherein said 
anti-receptor antibody is bound to said targeted cell by means o 
a second molecule that specifically binds to the surface of said 
targeted cell. 

i 

25. ' The process according to claim 24 wherein said 
second molecule is selected from the group consisting of 
antibodies, hormones, and carbohydrates. 
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• 26. The, process according to claim 23 wherein said 
ariti-roceptor antibody is directed against T3. 

27. . A process for lysing targeted cells 

comprising: 

binding a molecule '[ oompri Q ing I to cytoto xic T 
lymphocytes , w here in sjjJLcl molocule comprises a first antibody 
directed against T lymphocyte receptor determinants shared by 
"most cytotoxic T lymphocytes and a second molecule that 
specifically binds to the surface of the targeted cells [-fce- 
" cytotQKic T lymphficytnp ] , and 

exposing said antibody-bound lymphocytes to the 
targeted cells. 

28. The process of claim 27 wherein said first 
antibody is directed against T3. 

29. The. process of claim 27 wherein said second 
molecule is selected from the group, consisting of antibodies, 

hormones and carbohydrate. 

30. The process of claim 25 wherein said hormone Is 
a growth factor. 

31. The process of claim 29 wherein- said hormone is a 
. growth factor. 



